
STORMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

1153 TEMPORARY COVER PRACTICESPRACTICE

11531 BMP EL10 TEMPORARY SEEDING OF STRIPPED AREASAREA

CODE SYMBOL

DEFINITION THE ESTABLISHMENT OF TEMPORARY VEGETATIVE COVER ON DISTURBED AREASAREA BY
SEEDING WITH APPROPRIATE RAPIDLY GROWING ANNUAL PLANTS

PURPOSE

TO PROVIDE TEMPORARY SOIL STABILIZATION BY PLANTING GRASSESGRASSE AND LEGUMESLEGUME TO AREASAREA
WHICH WOULD REMAIN BARE FOR MORE THAN DAYSDAY WHERE PERMANENT COVER IS NOT NECESSARY
OR APPROPRIATE

CONDITIONSCONDITION WHERE PRACTICE APPLIESAPPLIE

PERMANENT STRUCTURESSTRUCTURE ARE TO BE INSTALLED OR EXTENSIVE REGRADING OF
THE AREA WILL OCCUR PRIOR TO THE ESTABLISHMENT OF PERMANENT VEGETATION

AREASAREA WHICH WILL NOT BE SUBJECTED TO HEAVY WEAR BY CONSTRUCTION
TRAFFIC

AREASAREA SLOPING UP TO 10 FOR 100 FEET OR LESSLES WHERE TEMPORARY SEEDING IS THE

ONLY BMP USED

ADVANTAGESADVANTAGE

THISTHI IS RELATIVELY INEXPENSIVE FORM OF EROSION CONTROL BUT SHOULD ONLY BE
USED ON SITESSITE AWAITING PERMANENT PLANTING OR GRADING THOSE SITESSITE SHOULD HAVE

PERMANENT MEASURESMEASURE USED 8EE BMP E135 PERMANENT SEEDING AND PLANTING

VEGETATION WILL NOT ONLY PREVENT EROSION FROM OCCURRING BUT WILL ALSO TRAP
SEDIMENT IN RUNOFF FROM OTHER PARTSPART OF THE SITE

TEMPORARY SEEDING OFFERSOFFER FAIRLY RAPID PROTECTION TO EXPOSED AREAS

DISADVANTAGESPROBLEDISADVANTAGESPROBLE

TEMPORARY SEEDING IS ONLY VIABLE WHEN THERE IS SUFFICIENT WINDOW IN TIME FOR

PLANTSPLANT TO GROW AND ESTABLISH COVER DURING THE ESTABLISHMENT PERIOD THE BARE
SOIL SHOULD BE PROTECTED WITH MULCH SEE BMP E115 ANDOR CLEAR PLASTIC
COVERING SEE BHP E120

IF SOWN ON SUBSOIL GROWTH WILL BE POOR UNLESB HEAVILY FERTILIZED AND LIMED
BECAUSE OVERFERTILIZATION CAN CAUSE POLLUTION OF STORMWATER
RUNOFF OTHER PRACTICESPRACTICE SUCH AS MULCHING BMP E115 ALONE MAY BE MORE

APPROPRIATE THE POTENTIAL FOR OVERFERTILIZATION IS AN EVEN WORSE

PROBLEM IN OR NEAR AQUATIC SYSTEMS

ONCE SEEDED AREASAREA CANNOT BE USED FOR HEAVY TRAFFIC

MAY REQUIRE REGULAR IRRIGATION TO FLOURISH REGULAR IRRIGATION IS NOT

ENCOURAGED BECAUSE OF THE EXPENSE AND THE POTENTIAL FOR EROSION IN AREASAREA
THAT ARE NOT REGULARLY INSPECTED THE USE OF LOW MAINTENANCE NATIVE

SPECIESSPECIE SHOULD BE ENCOURAGED AND PLANTING SHOULD BE TIMED TO MINIMIZE
THE NEED FOR IRRIGATION

PLANNING CONSIDERATIONSCONSIDERATION

SHEET EROSION CAUSED BY THE IMPACT OF RAIN ON BARE SOIL IS THE SOURCE OF MOST FINE

PARTC1ESPARTC1E IN SEDIMENT TO REDUCE THISTHI SEDIMENT LOAD IN RUNOFF THE SOIL SURFACE
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ITSELF SHOULD BE PROTECTED THE MOST EFFICIENT AND ECONOMICAL MEANSMEAN OF CONTROLLING
SHEET AND NH EROSION IS TO ESTABLISH VEGETATIVE COVER ANNUAL PLANTSPLANT WHICH SPROUT
RAPIDLY AND SURVIVE FOR ONLY ONE GROWING SEASON ARE SUITABLE FOR ESTABLISHING
TEMPORARY VEGETATIVE COVER TEMPORARY SEEDING IS EFFECTIVE WHEN COMBINED WITH
CONSTRUCTION PHASING SO BARE AREASAREA OF THE SITE ARE MINIMIZED AT ALL TIMES

TEMPORARY SEEDING MAY PREVENT COSTLY MAINTENANCE OPERATIONSOPERATION ON OTHER EROSION CONTRQL

SYSTEMS FOR EXAMPLE SEDIMENT BASIN CLEANOUTSCLEANOUT WILL BE REDUCED IF THE DRAINAGE
AREA OF THE BASIN IS SEEDED WHERE GRADING AND CONSTRUCTION ARE NOT TAKING PLACE
PERIMETER DIKESDIKE WILL BE MORE EFFECTIVE IF NOT CHOKED WITH SEDIMENT

TEMPORARY SEEDING IS ESSENTIAL TO PRESERVE THE INTEGRITY OF EARTHEN STRUCTURESSTRUCTURE USED
TO CONTROL SEDIMENT SUCH AS DIKESDIKE DIVERSIONSDIVERSION AND THE BANKSBANK AND DAMSDAM OF SEDIMENT

BASINS

PROPER SEEDBED PREPARATION AND THE USE OF QUALITY SEED ARE IMPORTANT IN THISTHI
PRACTICE JUST AS IN PERMANENT SEEDING FAILURE TO CAREFULLY FOLLOW SOUND AGRONOMIC
RECOMMENDATIONSRECOMMENDATION WILL OFTEN RESULT IN AN INADEQUATE STAND OF VEGETATION THAT PROVIDESPROVIDE
LITTLE OR NO EROSION CONTROL

DESICRN CRITERIA

TIME OF PLANTING PLANTING SHOULD PREFERABLY BE DONE BETWEEN APRIL AND
JUNE 30 AND SEPTEMBER THROUGH OCTOBER 31 IF PLANTING IS DONE IN THE
MONTHSMONTH OF JULY AND AUGUST IRRIGATION MAY BE REQUIRED IF PLANTING IS DONE
BETWEEN NOVEMBER AND MARCH 31 MULCHING SHALL BE REQUIRED IMMEDIATELY AFTER

PLANTING IF SEEDING IS DONE DURING THE SUMMER MONTHSMONTH IRRIGATION OF SOME
SORT WILL PROBABLY BE NECESSARY

SITE PREPARATION BEFORE SEEDING INSTALL NEEDED SURFACE RUNOFF CONTROL

MEASURESMEASURE SUCH AS GRADIENT TERRACESTERRACE INTERCEPTOR DIKESWALESDIKESWALE LEVEL SPREADERSSPREADER
AND SEDIMENT BASINS

SEEDBED PREPARATION THE SEEDBED SHOULD BE FIRM WITH FAIRLY FINE SURFACE
PERFORM ALL CULTURAL OPERATIONSOPERATION ACROSSACROS OR AT RIGHT ANGLESANGLE TO THE SLOPE SEE
BMP EL45 TOPSOILING AND BMP E235 SURFACE ROUGHENING FOR MORE INFORMATION
ON SEEDBED PREPARATION MINIMUM OF 24 INCHESINCHE OF TILLED TOPSOIL IS

REQUIRED

FERTILIZATION AS PER SUPPLIERSSUPPLIER ANDOR SOIL CONSERVATION SERVICE
RECOMMENDATIONS DEVELOPMENTSDEVELOPMENT ADJACENT TO WATER BODIESBODIE MUST USE NON
PHOSPHORUSPHOSPHORU FERTILIZER

SEEDING SEEDING MIXTURESMIXTURE WILL VARY DEPENDING ON THE EXACT LOCATION SOIL

TYPE BLOPE ETC INFORMATION ON MIXESMIXE MAY BE OBTAINED FROM LOCAL SUPPLIERSSUPPLIER
THE WASHINGTON STATE DEPARTMENT OF TRANSPORTATION OR THE SOIL CONSERVATION
SERVICE HOWEVER APPROVAL TO USE ANY PARTICULAR MIX MUST BE OBTAINED FROM
THE LOCAL GOVERNMENT THE FOLLOWING SEED MIX IS SUPPLIED AS GUIDANCE

PROPORTIONSPROPORTION PERCENT PERCENT

BY WEIGHT PURITY GERMINATION

REDTOP AGROETISAGROETI ALBA 10 92 90

ANNUAL RYE LOLIUM MUITIFLORUM 40 98 90

CHEWINGSCHEWING FESCUE 40 97 80

FESTUCA RUBRA COMMUTATA
WHITE DUTCH CLOVER TRIFOLIUM REPENSREPEN 10 96 90

HYDROSEEDING APPLICATIONSAPPLICATION WITH APPROVED SEEDMULCHFERTILIZER MIXTURESMIXTURE MAY
ALSO BE USED
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MAINTENANCE

SEEDING SHOULD BE SUPPLIED WITH ADEQUATE MOISTURE SUPPLY WATER AS NEEDED
ESPECIALLY IN ABNORMALLY HOT OR DRY WEATHER OR ON ADVERSE SITES WATER

APPLICATION RATESRATE SHOULD BE CONTROLLED TO PREVENT RUNOFF

RESEEDING AREASAREA WHICH FAIL TO ESTABLISH VEGETATIVE COVER ADEQUATE TO PREVENT
EROSION SHALL BE RESEEDED AS SOON AS BUCH AREASAREA ARE IDENTIFIED

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURESMEASURE SHOULD BE REMOVED WITHIN
30 DAYSDAY AFTER FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE TEMPORARY BMPSBMP
ARE NO LONGER NEEDED TRAPPED SEDIMENT MUST BE REMOVED OR STABILIZED ON SITE
DISTURBED SOIL AREASAREA RESULTING FROM REMOVAL SHOULD BE PERMANENTLY STABILIZED
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11532 EMP EL15 MULCHING AND MATTING

CODE SYRNBO

DEFINITION APPLICATION OF PLANT RESIDUESRESIDUE OR OTHER SUITABLE MATERIALSMATERIAL TO THE SOIL

SURFACE

PURPOSE

TO PROVIDE IMMEDIATE PROTECTION TO EXPOSED SOILSSOIL DURING THE PERIOD OF SHORT

CONSTRUCTION DELAYSDELAY OR OVER WINTER MONTHSMONTH THROUGH THE APPLICATION OF PLANT
RESIDUESRESIDUE OR OTHER SUITABLE MATERIALSMATERIAL TO EXPOSED SOIL AREAS

MULCHESMULCHE ALSO ENHANCE PLANT ESTABLISHMENT BY CONSERVING MOISTURE AND MODERATING SOIL

TEMPERATURES MULCH HELPSHELP HOLD FERTILIZER SEED AND TOPSOIL IN PLACE IN THE

PRESENCE OF WIND RAIN AND RUNOFF AND MAINTAINSMAINTAIN MOISTURE NEAR THE SOIL SURFACE

CONDITIONSCONDITION WHERE PRACTICE APPLIESAPPLIE

IN AREASAREA WHICH HAVE BEEN SEEDED EITHER FOR TEMPORARY OR PERMANENT COVER
MULCHING SHOULD IMMEDIATELY FOLLOW SEEDING

AREASAREA WHICH CANNOT BE SEEDED BECAUSE OF THE SEASON OR ARE OTHERWISE
UNFAVORABLE FOR PLANT GROWTH

AREASAREA WHICH HAVE BEEN SEEDED AS SPECIFIED IN TEMPORARY SEEDING BMP ELLO

IN AN AREA OF GREATER THAN 21 SLOPE MULCHING SHOULD IMMEDIATELY FOLLOW

SEEDING

ADVANTAGESADVANTAGE

MULCHING OFFERSOFFER INSTANT PROTECTION TO EXPOSED AREAS

MULCHESMULCHE CONSERVE MOISTURE AND REDUCE THE NEED FOR IRRIGATION

NEITHER MULCHING NOR MATTING REQUIRE REMOVAL SEEDSSEED CAN GROW THROUGH THEM

UNLIKE PLASTIC COVERINGS

DISADVANTAGESPROBLEDISADVANTAGESPROBLE

CARE MUST BE TAKEN TO APPLY MULCH AT THE SPECIFIED THICKNESSTHICKNES AND ON STEEP

SLOPESSLOPE MULCH MUST BE SUPPLEMENTED WITH NETTING

THICK MULCHESMULCHE CAN REDUCE THE SOIL TEMPERATURE DELAYING SEED GERMINATION

MULCHESMULCHE SUCH AS STRAW WHICH ARE OFTEN APPLIED TO AREASAREA AFTER GRADING MUST THEN

BE REMOVED AND EITHER COMPOSTED OR LANDFILLED STRAW IS HOLLOW SO IT CAN

ACTUALLY DRAW WATER INTO THE GROUND BELOW IT IF THE STRAW IS AT AN ANGLE

PLANNING CONSIDERATIONSCONSIDERATION

MULCHESMULCHE ARE APPLIED TO THE SOIL SURFACE TO CONSERVE DESIRABLE SOIL PROPERTY OR

PROMOTE PLANT GROWTH SURFACE MULCH IS ONE OF THE MOST EFFECTIVE MEANSMEAN OF

CONTROLLING RUNOFF AND EROSION ON DISTURBED LAND SEE FIGURE 1151 FOR COMPARLSON
OF POLLUTANT LOADING REDUCTIONSREDUCTION FOR VARIOUSVARIOU MULCHES

MULCHESMULCHE CAN INCREASE THE INFILTRATION RATE OF THE SOIL REDUCE SOIL MOISTURE
LOSSLOS BY EVAPORATION PREVENT CRUSTING AND SEALING OF THE SOIL SURFACE MODIFY
SOIL TEMPERATURESTEMPERATURE AND PROVIDE SUITABLE MICROCLIMATE FOR SEED GERMINATION

ORGANIC MULCH MATERIALSMATERIAL SUCH AS STRAW WOOD CHIPSCHIP BARK AND WOOD FIBER HAVE BEEN
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FOUND TO BE THE MOST EFFECTIVE

VARIETY OF NETSNET AND MATSMAT HAVE BEEN DEVELOPED FOR EROSION CONTROL IN RECENT YEARSYEAR
AND THESE ARE ALSO USED AS MULCHESMULCHE PARTICULARLY IN CRITICAL AREASAREA SUCH AS

WATERWAYS THEY MAY BE USED TO HOLD OTHER MULCHESMULCHE TO THE SOIL SURFACE

THE CHOICE OF MATERIALSMATERIAL FOR MULCHING WILL BE BASED ON THE TYPE OF SOIL TO BE

PROTECTED SITE CONDITIONSCONDITION SEASON AND ECONOMICS IT IS ESPECIALLY IMPORTANT TO

MULCH LIBERALLY IN MIDSUMMER AND PRIOR TO WINTER AND ON CUT SLOPESSLOPE AND SOUTHERN

SLOPE EXPOSURES TABLE 1151 GIVESGIVE COMPARISON OF COSTSCOST BASED ON 1989 FIGURES

ORGANIC MULCHESMULCHE

STRAW STRAW IS THE MULCH MOST COMMONLY USED IN CONJUNCTION WITH SEEDING ITS USE

IS RECOMMENDED WHERE IMMEDIATE PROTECTION IS DESIRED AND PREFERABLY WHERE THE NEED

FOR PROTECTION WILL BE LESSLES THAN MONTHS THE STRAW SHOULD COME FROM WHEAT OR

OATSOAT AND MAY BE SPREAD BY HAND OR MACHINE IF THE STRAW IS NOT CLEAN WEED GROWTH
CAN OCCUR STRAW CAN BE WINDBLOWN AND MUST BE ANCHORED DOWN COMMON ANCHORING
METHODSMETHOD ARE

1 CRIMPING DISKING ROLLING OR PUNCHING INTO THE SOIL

2 COVERING WITH NETTING

3 SPRAYING WITH CHEMICAL OR FIBER BINDER TACKIFIER AND

4 KEEPING MOIST NATURAL PRECIPITATION CAN OFTEN PROVIDE SUFFICIENT MOLSTURE

CORN STALKSSTALK THESE SHOULD BE SHREDDED INTO TO 6INCH LENGTHS STALKSSTALK DECOMPOSE
SLOWLY AND ARE RESISTANT TO WINDBLOW

WOOD CHTHSCHTH SUITABLE FOR AREASAREA THAT WILL NOT BE CLOSELY MOWED AND AROUND
ORNAMENTAL PLANTINGS CHIPSCHIP DECOMPOSE SLOWLY AND DO NOT REQUIRE TACKING THEY MUST
BE TREATED WITH 12 POUNDSPOUND NITROGEN PER TON TO PREVENT NUTRIENT DEFICIENCY IN PLANTS
CHIPSCHIP CAN BE VERY INEXPENSIVE MULCH IF THEY ARE OBTAINED FROM TREESTREE CLEARED ON THE
SITE HOWEVER BOTH WOOD AND BARK CHIPSCHIP TEND TO WASH DOWN SLOPESSLOPE OF MORE THAN

PERCENT AND CREATE PROBLEMSPROBLEM BY CLOGGING INLET GRATESGRATE ETC AND ARE THEREFORE NOT

PREFERRED FOR USE IN THOSE AREAS

BARK CHIPSCHIP SHREDDED BARK BYPRODUCTSBYPRODUCT OF TIMBER PROCESSING USED IN LANDSCAPED
PLANTINGS BARK IS ALSO SUITABLE MULCH FOR AREASAREA PLANTED TO GRASSESGRASSE AND NOT

CLOSELY MOWED MAY BE APPLIED BY HAND OR MECHANICALLY BARK IS NOT USUALLY TOXIC TO

GRASSESGRASSE OR LEGUMESLEGUME AND ADDITIONAL NITROGEN FERTILIZER IS NOT REQUIRED

WOOD FIBER USED IN HYDROSEEDING OPERATIONSOPERATION APPLIED AS PART OF THE SLURRY THESE
SHORT CELLULOSE FIBERSFIBER DO NOT REQUIRE TACKING ALTHOUGH TACKING AGENT OR SOIL
BINDERSBINDER ARE SOMETIMESSOMETIME USED WITH WOOD FIBER THE LONGER THE FIBER LENGTH THE BETTER
THE WOOD FIBER WILL WORK IN EROSION CONTROL THISTHI FORM OF MULCH DOESDOE NOT PROVIDE
SUFFICIENT PROTECTION TO ERODIBLE SOILSSOIL TO BE USED ALONE DURING THE SEVERE HEAT OF

SUMMER OR FOR LATE FALL SEEDINGS WOOD FIBER HYDROSEED SLURRIESSLURRIE MAY BE USED TO
TACK STRAW MULCH THISTHI COMBINATION TREATMENT IS WELL SUITED FOR STEEP SLOPESSLOPE AND
CRITICAL AREASAREA AND SEVERE CLIMATE CONDITIONS

THERE ARE OTHER ORGANIC MATERIALSMATERIAL WHICH MAKE EXCELLENT MULCHESMULCHE BUT ARE ONLY
AVAILABLE LOCALLY OR SEASONALLY CREATIVE USE OF THESE MATERIALSMATERIAL CAN REDUCE COSTS

MANURE MULCHESMULCHE MANURE MULCHESMULCHE SHOULD BE WELLAGED AND ARE NOT RECOMMENDED FOR USE

NEAR WATERBODIES

CHEMICAL MULCHESMULCHE AND SOIL BINDERSBINDER

THE USE OF SYNTHETIC SPRAYON MATERIALSMATERIAL EXCEPT TACKING AGENTSAGENT USED WITH HYDRO
SEEDING IS NOT RECOMMENDED MAJOR PROBLEM WITH THEIR USE IS THE CREATION OF

IMPERVIOUSIMPERVIOU SURFACESSURFACE AND POSSIBLY ADVERSE EFFECTSEFFECT ON WATER QUALITY RESEARCH HAS

1156 FEBRUARY 1992

KCSIIP4 35265



STOPMWATER MANAGEMENT MANUAL FOR THE PUGET SOUND BASIN

SHOWN THAT THEY CAN CAUSE MORE EROSION WHEN USED THAN DOESDOE BARE EXPOSED SOIL

NETSNET AND MATSMAT USED ALONE NETTING DOESDOE NOT RETAIN SOIL MOISTURE OR MODIFY SOIL

TEMPERATURE IT STABILIZESSTABILIZE THE SOLL SURFACE WHILE GRASSESGRASSE ARE BEING ESTABLISHED
AND IS USEFUL IN GRASSED WATERWAYSWATERWAY AND ON SLOPES LIGHT NETTING MAY ALSO BE USED TO

HOLD OTHER MULCHESMULCHE IN PLACE ITS RELATIVELY HIGH COST MAKESMAKE IT MOST SUITABLE FOR

SMALL SITES

THE MOST CRITICAL ASPECT OF INSTALLING NETSNET AND MATSMAT IS OBTAINING FIRM CONTINUOUSCONTINUOU

CONTACT BETWEEN THE MATERIAL AND THE SOIL WITHOUT SUCH CONTACT THE MATERIAL IS

USELESSUSELES AND EROSION OCCURS IT IS IMPORTANT TO USE AN ADEQUATE NUMBER OF STAPLESSTAPLE
AND TO ROLL THE MATERIAL AFTER LAYING IT TO ENSURE THAT THE SOIL IS PROTECTED

TABLE 1151 SUMMARY OF ESTIMATED SERVICE LIVESLIVE AND COSTSCOST
1988 BABE HOMER JANUARY 1990

STAMAD COST

ESM SAVE LE
TCHNUEA ULE MONTHSMONTH MONTHSMONTH SERVICE

SAW TAC 3200

SOW125TIR 2500

SSAW4T 2400

MIWENUDCHE
CEED

JUTE MAT 3700

EXCELSICW 3600

WOVEN STRAW BLANKET 4100

SYNTHETIC FIBER BLANKET 3300

WOOD FIBER MULCH 1300

123 T FERRI1IM

WOOD FIBER MULCH 1900

123 TIWTH
TCKIFIER 50 GALACF1
WOODFIBERMULCH 2100

115 TAC WITH

CALHI 90 GALAC
FRIJIZ SEED

WDUIBMULCH 2300

125 TAC WITH

CKIFL 120 GALAC

SEED
CHEMICAL AGENT 2100

PLASOC SHEETING 1300

TIGRII 4200
SEDIRNERTATICSSEDIRNERTATIC POND

NORISIRNED POND 7500

THE MAIAD COST OF ICETHOG WHERE IT WU USED IS DASED

OS IYDROZECDIN APPROXIMALCLY S500LSCRE
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CI

TSS REDUCTION

FL
OVERALL POLLUTANT

LOADING REDUCTION

FIGURE 1151 MEAN TSS AND OVERALL POLLUTANT LOADING REDUCTIONSREDUCTION
OF SLOPE TREATMENTSTREATMENT RELATIVE TO CONTROLSCONTROL

FROM HOMER JANUARY 1990

100
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20

40

60

STRAW STRAW STRAW STRAW JUTE EXCEL WOVEN

125 275 SIOR STRAW

TIAC 1AC TAC TAC
MFS MFS

SYN WOOD WOOD WOOD WOOD FILTER

THETIC FIBER FIBER FIBER FIBER AL FABRIC

FIBER 15 FENCE

TAC 1AC TAC 1AC
FS TFS TFS TFS

1987 1988
88 89

SLOPE TREATMENT

FIGURE 3 MEAN TSS AND OVERALL POLLUTANT LOADING REDUCTIONSREDUCTION

OF SLOPE TREATMENTSTREATMENT RELATIVE TO CONTROLSCONTROL
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DESIGN CRITERIA

SITE PREPARATION SAME AS TEMPORARY SEEDING

MULCH MATERIALSMATERIAL APPLICATION RATESRATE AND SPECIFICATIONSSPECIFICATION SEE TABLE 1152

EROSION BLANKETSBLANKET NETSNET AND MATSMAT MAY BE USED ON LEVEL AREASAREA ON SLOPESSLOPE UP TO

50 PERCENT AND IN WATERWAYS WHERE SOIL IS HIGHLY ERODIBLE NETSNET SHALL ONLY
BE USED IN CONNECTION WITH AN ORGANIC MULCH SUCH AS STRAW AND WOOD FIBER JUTE

NETSNET SHALL BE HEAVY UNIFORM CLOTH WOVEN OF SINGLE JUTE YARN WHICH IF 36 TO 48

INCHESINCHE WIDE SHALL WEIGH AN AVERAGE OF 12 LBSLINEAR YARD IT MUST BE SO

APPLIED THAT IT IS IN COMPLETE CONTACT WITH THE SOIL IF IT IS NOT EROSION
WILL OCCUR BENEATH IT NETTING SHALL BE SECURELY ANCHORED TO THE SOIL WITH NO
11 GAUGE WIRE STAPLESSTAPLE AT LEAST INCHESINCHE LONG WITH AN OVERLAP OF THREE INCHES

EXCELSIOR BLANKETSBLANKET ARE CONSIDERED PROTECTIVE MULCHESMULCHE AND MAY BE USED ALONE ON
ERODIBLE SOILSSOIL AND DURING ALL TIMESTIME OF YEAR

SEE FIGURE 1152 FOR ORIENTATION OF NETTING AND MATTING

MAINTENANCE

MULCHED AREASAREA SHOULD BE CHECKED PERIODICALLY ESPECIALLY FOLLOWING SEVERE

STORMSSTORM WHEN DAMAGED AREASAREA OF MULCH OR TIEDOWN MATERIAL SHOULD BE REPAIRED

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURESMEASURE SHALL BE REMOVED WITHIN

30 DAYSDAY AFTER FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE TEMPORARY BMPSBMP
ARE NO LONGER NEEDED TRAPPED SEDIMENT SHALL BE REMOVED OR STABILIZED ON SITE
DISTURBED SOIL AREASAREA RESULTING FROM REMOVAL SHALL BE PERMANENTLY STABILIZED

REFERENCESREFERENCE

HOMER RICHARD R JUNO GUEDRY AND MICHAEL H KORTENHOF IMPROVING THE COST

EFFECTIVENESSEFFECTIVENES OF HIGHWAY CONSTRUCTION SITE EROSION AND POLLUTION CONTROL
WASHINGTON STATE DEPT OF TRANSPORTATION WARD 2001 JANUARY 1990
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TABLE 1152 GUIDE TO MULCH MATERIALSMATERIAL RATESRATE AND USESUSE

MULCH QUALITY APPLICATION RATESRATE DEPTH OF

MATERIAL STANDARDSSTANDARD APPLICATION REMARKSREMARK
1000 FT2 ACRE

GRAVEL WASHED YDS3 INCHESINCHE EXCELLENT MULCH

SLAG OR FOR SHORT SLOPESSLOPE
CRUSHED SIZE AND AROUND WOODY
ATONE PLANTSPLANT

ORNAMENTALS USE

WHERE SUBJECT TO

FOOT TRAFFIC

APROX 2000 LBS
YD

HAY OR AIR DRIED 75100 12 MINIMUM OF USE WHERE THE

STRAW FREE FROM LBS OR TONSTON INCHESINCHE MULCHING EFFECT IS

UNWANTED 23 BALESBALE OR TO BE MAINTAINED
SEEDSSEED 90120 FOR MONTHS IS

COARSE BALESBALE SUBJECT TO WIND

MATERIAL BLOWING UNLESSUNLES
KEPT MOIST OR
TACKED DOWN MOST

COMMON WIDELY
USED MULCHING
MATERIAL CAN BE

USED IN CRITICAL

EROSION AREAS

WOOD DYED GREEN 25 30 1000 IF USED ON
FIBER SHOULD NOT LBS 1500 CRITICAL AREASAREA
CELLULOSE CONTAIN LBS DOUBLE THE NORMAL

PARTIALLY GROWTH APPLICATION RATE
DIGESTED INHIBITING APPLY
WOOD FACTORS WHYDROMULCHER NO

FIBERSFIBER TIEDOWN REQUIRED
PACKAGED IN 100

LB BAGS

AL MULCHESMULCHE WILL PROVIDE SOME DEGREE OF EROSION CONTROL MOISTURE

CONSERVATION WEED CONTROL AND REDUCTION OF SOIL CRUSTING
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1156 STRUCTURAL EROSION CONTROL BMPS

TI56L BMP E21O STABILIZED CONSTRUCTION ENTRANCE AND TIRE WASH

CODE SYNTHOI

DEFINITION TEMPORARY STONESTABILIZED PAD LOCATED AT POINTSPOINT OF VEHICULAR INGRESSINGRES
AND EGRESSEGRES ON CONSTRUCTION SITE

PURPOSE

TO REDUCE THE AMOUNT OF MUD DIRT ROCKSROCK ETC TRANSPORTED ONTO PUBLIC ROADSROAD BY
MOTOR VEHICLESVEHICLE OR RUNOFF BY CONSTRUCTING STABILIZED PAD OF ROCK SPALLSSPALL AT

ENTRANCESENTRANCE TO CONSTRUCTION SITESSITE AND WASHING OF TIRESTIRE DURING EGRESS

CONDITIONSCONDITION WHERE PRACTICE APPLIESAPPLIE

WHENEVER TRAFFIC WILL BE LEAVING CONSTRUCTION SITE AND MOVING DIRECTLY ONTO

PUBLIC ROAD OR OTHER PAVED AREAS

ADVANT AGESAGE

MUD ON VEHICLE TIRESTIRE IS SIGNIFICANTLY REDUCED WHICH AVOIDSAVOID HAZARDSHAZARD CAUSED BY

DEPOSITING MUD ON THE PUBLIC ROADWAY

SEDIMENT WHICH IS OTHERWISE CONTAINED ON THE CONSTRUCTION SITE DOESDOE NOT ENTER

STORMWATER RUNOFF ELSEWHERE

PLANNZNG CONSIDERATIONSCONSIDERATION

CONSTRUCTION ENTRANCESENTRANCE PROVIDE AN AREA WHERE MUD CAN BE REMOVED FROM VEHICLE TIRESTIRE
BEFORE THEY ENTER PUBLIC ROAD IF THE ACTION OF THE VEHICLE TRAVELING OVER THE

GRAVEL PAD IS NOT SUFFICIENT TO REMOVE THE MAJORITY OF THE MUD THEN THE TIRESTIRE MUST

BE WASHED BEFORE THE VEHICLE ENTERSENTER PUBLIC ROAD IF WASHING IS USED PROVISIONSPROVISION
MUST BE MADE TO INTERCEPT THE WASH WATER AND TRAP THE SEDIMENT BEFORE IT IS CARRIED
OFFSITE CONSTRUCTION ENTRANCESENTRANCE SHOULD BE USED IN CONJUNCTION WITH THE
STABILIZATION OF CONSTRUCTION ROADSROAD TO REDUCE THE AMOUNT OF MUD PICKED UP BY
VEHICLES

IT IS IMPORTANT TO NOTE THAT THISTHI EMP WILL ONLY BE EFFECTIVE IF SEDIMENT CONTROL IS

USED THROUGHOUT THE REST OF THE CONSTRUCTION SITE

DESIGN CRITERIA

MATERIAL SHOULD BE QUARRY SPALLSSPALL WHERE FEASIBLE INCHESINCHE TO INCHESINCHE SIZE

THE ROCK PAD SHALL BE AT LEAST 12 INCHESINCHE THICK AND 100 FEET IN LENGTH FOR SITESSITE
MORE THAN ACRE AND MAY BE REDUCED TO 50 FEET IN LENGTH FOR SITESSITE LESSLES THAN

ACRE

FILTER FABRIC FENCE SEE BMP E3LO SHOULD BE INSTALLED DOWNGRADIENT FROM

THE CONSTRUCTION ENTRANCE IN ORDER TO CONTAIN ANY SEDIMENTLADEN RUNOFF FROM

THE ENTRANCE

WIDTH SHALL BE THE FULL WIDTH OF THE VEHICLE INGRESSINGRES AND EGRESSEGRES AREA MINIMUM
20 FEET

ADDITIONAL ROCK SHOULD BE ADDED PERIODICALLY TO MAINTAIN PROPER FUNCTION OF THE

PAD

SEE FIGURE 1154 FOR DETAILS
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TIRE WASHING SHOULD BE DONE BEFORE THE VEHICLE ENTERSENTER PAVED STREET WASHING
SHOULD BE DONE ON AN AREA COVERED WITH CRUSHED ROCK AND THE WASH WATER SHOULD
BE DRAINED TO SEDIMENT RETENTION FACILITY SUCH AS SEDIMENT TRAP OR BASIN

THE VOLUME OF WASH WATER PRODUCED BY TIRE WASHING SHOULD BE INCLUDED WHEN

CALCULATING THE SEDIMENT TRAP OR BASIN SIZE

MAINTENANCE

THE ENTRANCE SHALL BE MAINTAINED IN CONDITION WHICH WILL PREVENT TRACKING OR
FLOW OF MUD ONTO PUBLIC RIGHTSOFWAY THISTHI MAY REQUIRE PERIODIC TOP DRESSING
WITH 2INCH STONE AS CONDITIONSCONDITION DEMAND AND REPAIR ANDOR CLEANOUT OF ANY
STRUCTURESSTRUCTURE USED TO TRAP SEDIMENT ALL MATERIALSMATERIAL SPILLED DROPPED WASHED OR
TRACKED FROM VEHICLESVEHICLE ONTO ROADWAYSROADWAY OR INTO STORM DRAINSDRAIN MUST BE REMOVED

IMMEDIATELY

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURESMEASURE SHALL BE REMOVED WITHIN
30 DAYSDAY AFTER FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE TEMPORARY BMPSBMP
ARE NO LONGER NEEDED TRAPPED SEDIMENT SHALL BE REMOVED OR STABILIZED ON SITE
DISTURBED SOIL AREASAREA RESULTING FROM REMOVAL SHALL BE PERMANENTLY STABILIZED

FIGURE 1154 STABILIZED CONSTRUCTION ENTRANCE

12 MM

11531 FEBRUARY 1992

25 MM

TO QUARRY SPALLSSPALL

PROVIDE FULL WIDTH OF

INGRESSEGRESSINGRESSEGRES AREA

KCSIIP4 35271



STORMWATER MANAGEMENT MANUAL FOR THE UGET SOUND BASIN

11535 BMP E330 STORM DRAIN INLET PROTECTION

CODE SYMT 01

DEFINITION SEDIMENT FILTER OR AN EXCAVATED IMPOUNDING AREA AROUND STORM DRAIN
DROP INLET OR CURB INLET

PURPOSE

TO PREVENT SEDIMENT FROM ENTERING STORM DRAINAGE SYSTEMSSYSTEM PRIOR TO PERMANENT
STABILIZATION OF THE DISTURBED AREA

CONDITIONSCONDITION WHERE PRACTICE APPLIESAPPLIE

WHERE STORM DRAIN INLETSINLET ARE TO BE MADE OPERATIONAL BEFORE PERMANENT
STABILIZATION OF THE DISTURBED DRAINAGE AREA DIFFERENT TYPESTYPE OF STRUCTURESSTRUCTURE
ARE APPLICABLE TO DIFFERENT CONDITIONSCONDITION

A FILTER FABRIC FENCE APPLICABLE WHERE THE INLET DRAINSDRAIN RELATIVELY SMALL

LESSLES THAN ACRE FLAT AREA LESSLES THAN PERCENT SLOPE SEE FIGURE I1
523 DO NOT PLACE FABRIC UNDER GRATE AS THE COLLECTED SEDIMENT MAY FALL

INTO THE DRAIN WHEN THE FABRIC IS RETRIEVED THISTHI PRACTICE CANNOT EASILY
BE USED WHERE THE AREA IS PAVED BECAUSE OF THE NEED FOR DRIVING STAKESSTAKE TO
HOLD THE MATERIAL

B BLOCK AND GRAVEL FILTER APPLICABLE WHERE HEAVY FLOWSFLOW GREATER THAN
05 CFS ARE EXPECTED FIGURE 11524

C GRAVEL AND WIRE MESH FILTER APPLICABLE WHERE FLOWSFLOW GREATER THAN 05 CFS
ARE EXPECTED AND CONSTRUCTION TRAFFIC MAY OCCUR OVER THE INLET FIGURE II
525

ADVANTAGESADVANTAGE

INLET PROTECTION PREVENTSPREVENT SEDIMENT FROM ENTERING THE STORM DRAIN SYSTEM AND

CLOGGING IT

DISADVANTAGESPROBLEDISADVANTAGESPROBLE

SEDIMENT REMOVAL MAY BE DIFFICULT ESPECIALLY UNDER HIGH FLOW CONDITIONS

PLANNING CONSIDERATIONSCONSIDERATION

STORM SEWERSSEWER WHICH ARE MADE OPERATIONAL BEFORE THEIR DRAINAGE AREA IS STABILIZED CAN

CONVEY LARGE AMOUNTSAMOUNT OF SEDIMENT TO NATURAL DRAIRIAGEWAYS IN CASESCASE OF EXTREME
SEDIMENT LOADING THE STORM SEWER ITSELF MAY CLOG AND LOSE MAJOR PORTION OF ITS
CAPACITY TO AVOID THESE PROBLEMSPROBLEM IT IS NECESSARY TO PREVENT SEDIMENT FROM

ENTERING THE SYSTEM AT THE INLETS

THERE ARE SEVERAL TYPESTYPE OF INLET FILTERSFILTER AND TRAPSTRAP WHICH HAVE DIFFERENT APPLICATIONSAPPLICATION
DEPENDENT UPON SITE CONDITIONSCONDITION AND TYPE OF INLET OTHER INNOVATIVE TECHNIQUESTECHNIQUE FOR

ACCOMPLISHING THE SAME PURPOSE ARE ENCOURAGED BUT ONLY AFTER SPECIFIC PLANSPLAN AND

DETAILSDETAIL ARE SUBMITTED TO AND APPROVED BY THE PLAN APPROVING AUTHORITY OF THE LOCAL

GOVERNMENT SEE DESIGN CRITERIA FOR THE DESCRIPTION OF NEW METHOD CURRENTLY UNDER

DEVELOPMENT BY EMCON NORTHWEST NOTE THAT THESE VARIOUSVARIOU INLET PROTECTION DEVICESDEVICE
ARE FOR DRAINAGE AREASAREA OF LESSLES THAN ONE ACRE RUNOFF FROM LARGER DISTURBED AREASAREA
SHOULD BE ROUTED THROUGH TEMPORARY SEDIMENT TRAP OR POND SEE BMPSBMP 5335 5340

11587 FEBRUARY 1992
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THE BEAT WAY TO PREVENT SEDIMENT FROM ENTERING THE STONI SEWER SYSTEM IS TO

STABILIZE THE SITE AS QUICKLY AS POSSIBLE PREVENTING EROSION AND STOPPING SEDIMENT

AT ITS SOURCE

DESIGN CRITERIA

GRATESGRATE AND SPACESSPACE OF ALL INLETSINLET SHOULD BE SECURED TO PREVENT SEEPAGE OF

SEDIMENTLADEN WATER

ALL INLET PROTECTION MEASURESMEASURE SHOULD INCLUDE SEDIMENT SUMPSSUMP OF TO FEET IN

DEPTH WITH 21 SIDE SLOPESSLOPE FIGURE 11523
INSTALLATION PROCEDURE FOR FILTER FABRIC FENCE

A PLACE INCH BY INCH WOODEN STAKESSTAKE AROUND THE PERIMETER OF THE INLET

MAXIMUM OF FEET APART AND DRIVE THEM AT LEAST INCHESINCHE INTO THE GROUND
THE STAKESSTAKE MUST BE AT LEAST FEET LONG

B EXCAVATE TRENCH APPROXIMATELY INCHESINCHE WIDE AND 12 INCHESINCHE DEEP AROUND

THE OUTSIDE PERIMETER OF THE STAKES

C STAPLE THE FILTER FABRIC FOR MATERIALSMATERIAL AND SPECIFICATIONSSPECIFICATION SEE BMP E3LO
FILTER FENCE TO WOODEN STAKESSTAKE SO THAT 32 INCHESINCHE OF THE FABRIC EXTENDSEXTEND OUT
AND CAN BE FORMED INTO THE TRENCH USE HEAVYDUTY WIRE STAPLESSTAPLE AT LEAST

INCH IN LENGTH

D BACKFILL THE TRENCH WITH 34 INCH OR LESSLES WASHED GRAVEL ALL THE WAY
AROUND

INSTALLATION PROCEDURE FOR BLOCK AND GRAVEL FILTER

A PLACE WIRE MESH OVER THE DROP INLET SO THAT THE WIRE EXTENDSEXTEND MINIMUM OF

FOOT BEYOND EACH SIDE OF THE INLET STRUCTURE USE HARDWARE CLOTH OR

COMPARABLE WIRE MESH WITH ONEHALF INCH OPENINGS IF MORE THAN ONE STRIP
IS NECESSARY OVERLAP THE STRIPS PLACE FILTER FABRIC OVER THE WIRE MESH

B PLACE CONCRETE BLOCKSBLOCK LENGTHWISE ON THEIR SIDESSIDE IN SINGLE ROW AROUND THE

PERIMETER OF THE INLET SO THAT THE OPEN ENDSEND FACE OUTWARD NOT UPWARD
THE ENDSEND OF ADJACENT BLOCKSBLOCK SHOULD ABUT THE HEIGHT OF THE BARRIER CAN BE

VARIED DEPENDING ON DESIGN NEEDSNEED BY STACKING COMBINATIONSCOMBINATION OF BLOCKSBLOCK THAT

ARE INCHESINCHE INCHESINCHE AND 12 INCHESINCHE WIDE THE ROW OF BLOCKSBLOCK SHOULD BE

AT LEAST 12 INCHESINCHE BUT NO GREATER THAN 24 INCHESINCHE HIGH FIGURE 11524
C PLACE WIRE MESH OVER THE OUTSIDE VERTICAL FACE OPEN END OF THE CONCRETE

BLOCKSBLOCK TO PREVENT STONE FROM BEINGWASHED THROUGH THE BLOCKS USE

HARDWARE CLOTH OR COMPARABLE WIRE MESH WITH ONE HALF INCH OPENINGS

D PILE WASHED STONE AGAINST THE WIRE MESH TO THE TOP OF THE BLOCKS USE 34
TO INCH GRAVEL

INSTALLATION PROCEDURE FOR GRAVEL AND WIRE MESH FILTER

A PLACE WIRE MESH OVER THE DROP INLET SO THAT THE WIRE EXTENDSEXTEND MINIMUM OF

FOOT BEYOND EACH SIDE OF THE INLET STRUCTURE USE HARDWARE CLOTH OR

COMPARABLE WIRE MESH WITH 12 INCH OPENINGS IF MORE THAN ONE STRIP OF

MESH IS NECESSARY OVERLAP THE STRIPS PLACE FILTER FABRIC OVER WIRE
MESH

B EXTEND THE FILTER FENCEWIRE MESH BEYOND THE INLET OPENING AT LEAST

18 INCHESINCHE ON ALL SIDES PLACE 34 TO 3INCH GRAVEL OVER THE FILTER

FABRICWIRE MESH THE DEPTH OF THE GRAVEL SHOULD BE AT LEAST 12 INCHESINCHE

11588 FEBRUARY 992
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OVER THE ENTIRE INLET OPENING SEE FIGURE 11525
EXPERIMENTAL INLET PROTECTION BMP

EMCON NORTHWEST INC HAS RECENTLY DEVELOPED CATCHBASIN FILTER PATENT
PENDING THAT PREVENTSPREVENT SEDIMENTSSEDIMENT AND OTHER CONTAMINANTSCONTAMINANT FROM ENTERING STORM

DRAINAGE SYSTEMS THE CATCHBASIRI FILTER IS INSERTED IN THE CATCHBASIN JUST
BELOW THE GRATING THE CATCHBASIRI FILTER IS EQUIPPED WITH SEDIMENT TRAP AND

UP TO THREE LAYERSLAYER OF FIBERGLASSFIBERGLAS FILTER MATERIAL SEE FIGURE 11526 THISTHI
TYPE OF SYSTEM MAY NOT BE APPLICABLE IN ALL CATCHBASINSCATCHBASIN BUT WOULD WORK WELL AT

CONSTRUCTION SITESSITE INDUSTRIAL FACILITIESFACILITIE SERVICE STATIONSSTATION MARINASBOATYARDSMARINASBOATYARD
ETC

DURING RESEARCH AND DEVELOPMENT OF THE CATCHBASIN FILTER EMCON NORTHWEST INC
HAS FOUND THAT PARTICULATEE AS SMALL AS 15 MICRONSMICRON ARE RETAINED BY THE FILTER
ADDITIONALLY HIGH LEVELSLEVEL OF PARTICULATE HEAVY METALSMETAL OIL AND GREASE AND TSS

HAVE BEEN REMOVED AT BOTH INDUSTRIAL FACILITIESFACILITIE AND CONSTRUCTION SITES THE

CATCHBASIN FILTER IS EQUIPPED WITH AN OVERFLOW MECHANISM WHICH ALLOWSALLOW IT TO

PASSPAS PEAK FLOWSFLOW UP TO 240 GALLONSGALLON PER MINUTE EFFECTIVE FILTRATION CAN BE

ACCOMPLISHED AT FLOWSFLOW AS HIGH AS 40 GALLONSGALLON PER MINUTE

FOR FURTHER INFORMATION CONTACT JOHN MACPHERSON AT EMCON NORTHWEST INC 206
4855000

PLEASE NOTE THAT THISTHI INFORMATION IS PRESENTED FOR INFORMATIONAL PURPOSESPURPOSE
ONLY WHILE THISTHI TECHNOLOGY APPEARSAPPEAR TO BE AN EFFECTIVE METHOD OF

CONTROLLING SOME TYPESTYPE OF POLLUTANTSPOLLUTANT ECOLOGY IS NOT IN POSITION TO

CONFIRM OR DENY ITS EFFICACY AT THISTHI TIME

MAINTENANCE

FOR SYSTEMSSYSTEM USING FILTER FABRIC INSPECTIONSINSPECTION SHOULD BE MADE ON REGULAR
BASISBASI ESPECIALLY AFTER LARGE STORM EVENTS IF THE FABRIC BECOMESBECOME CLOGGED IT

SHOULD BE REPLACED SEDIMENT SHOULD BE REMOVED WHEN IT REACHESREACHE APPROXIMATELY
ONEHALF THE HEIGHT OF THE FENCE IF SUMP IS USED SEDIMENT SHOULD BE
REMOVED WHEN IT FILLSFILL APPROXIMATELY ONE HALF THE DEPTH OF THE HOLE

FOR SYSTEMSSYSTEM USING STONE FILTERSFILTER IF THE STONE FILTER BECOMESBECOME CLOGGED WITH

SEDIMENT THE STONESSTONE MUST BE PULLED AWAY FROM THE INLET AND CLEANED OR

REPLACED SINCE CLEANING OF GRAVEL AT CONSTRUCTION SITE MAY BE DIFFICULT AN
ALTERNATIVE APPROACH WOULD BE TO USE THE CLOGGED STONE AS FILL AND PUT FRESH
STONE AROUND THE INLET

ALL TEMPORARY AND PERMANENT EROSION AND SEDIMENT CONTROL PRACTICESPRACTICE SHALL BE

MAINTAINED AND REPAIRED AS NEEDED TO ASSURE CONTINUED PERFORMANCE OF THEIR
INTENDED FUNCTION ALL MAINTENANCE AND REPAIR SHALL BE CONDUCTED IN ACCORDANCE

WITH AN APPROVED MANUAL

ALL TEMPORARY EROSION AND SEDIMENT CONTROL MEASURESMEASURE SHALL BE REMOVED WITHIN

30 DAYSDAY AFTER FINAL SITE STABILIZATION IS ACHIEVED OR AFTER THE TEMPORARY BMPSBMP
ARE NO LONGER NEEDED TRAPPED SEDIMENT SHALL BE REMOVED OR STABILIZED ON SITE
DISTURBED SOIL AREASAREA RESULTING FROM REMOVAL SHALL BE PERMANENTLY STABILIZED
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FIGURE 11523 FILTER FABRIC FENCE INLET FILTER

11590 FEBRUARY

DROP INLET

WITH GRATE

STAKESSTAKE

FILTER FABRIC
STAKESSTAKE

FILTER FABRIC

RUNOFF WATER

WITH SEDIMENT
WASTIED GRAVEL

FILTERED WATER

BURIED FILTER

FABRIC
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FIGURE 11524 BLOCK AND GRAVE FILTER

GRAVEL FILTER

FILTERED WATER

DROP INLET

WITH GRATE

WIRE MESH WITH FILTER

WATER FABRIC ON TOP

GRAVEL AND WIRE MESH FILTER
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RUNOFF WATER

WITH SEDIMENT

GRAVEL 12 MM DEPTH

SEDIMENT

FIGURE 11525
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